SUMMARY Three cases of the association between the Axenfeld-Rieger syndrome and retinal detachment in one family are described. Serious damage to the posterior segment of the eye in the Axenfeld-Rieger syndrome has not previously been reported.
Proband. Anterior segment ofthe right eye: partial aniridia from 7 to 12 o'clock with a full thickness hole in the inferior quadrant.
Case reports CASE 
1
The proband, a boy 14 years old, was referred to us for sudden blurred vision in his left eye. His parents were unrelated. His visual acuity was 0-1 in the right eye with -8 sph and counting fingers in the left eye with -9 sph. In the right eye ocular examination showed microcornea (8-5 mm) and partial aniridia from 7 to 12 o'clock, with a full thickness hole in the inferior quadrant (Fig. 1 ). Gonioscopic examination showed clearly a prominent Schwalbe's line and a band of transparent tissue attached to the peripheral cornea from the 3 to 4 o'clock position. From 8 to 12 o'clock iris processes were visible, and the iris was here present only as an iris root.
The patient had suffered from glaucoma for six years, and in fact even with topical therapy the ocular pressure in this eye was 32 mmHg. The right fundus showed a myopic crescent on the pale optic disc and an abrupt termination of the temporal retinal vascularisation at the equator.
External examination of the left eye showed a diagonal orientation of the ectopic pupil, with stromal iridic defects in the 3 o'clock position. The Schwalbe's anterior border ring was prominent from 3 to 9 o'clock. A small remnant of iris tissue was visible in the pupillary space (Fig. 2) . Gonioscopic examination showed clearly the prominent Schwalbe's line, and iris processes were visible in the 6 o'clock position. Partial aniridia was present from 1 to 3 o'clock. Ocular pressure in the left eye was 5 mmHg. But the most unusual aspect was visible in the ocular fundus, which showed a retinal detachment with a giant tear extending for 270°from 9 to 6 o'clock (Fig. 3) .
Non-ocular abnormalities consisted of a characteristic facial configuration with hypertelorism, flattening of the mid-face, a thin upper lip, and a protruding 559 lower lip. In addition microdontia, hypoplasia, and partial anodontia were present. The umbilicus was also very prominent. Since we considered this patient's ocular and non-ocular abnormalities to be typical of the Axenfeld-Rieger syndrome, we studied the family tree (Fig. 4) . CASE 2 A boy of 15, one of the brothers of the first patient, was also affected with the Axenfeld-Rieger syndrome. Six years earlier he had had a non-traumatic retinal detachment in his left eye. In the right eye visual acuity was 0-2 with -7 sph, and in the left eye was no perception light. External examination of the right eye showed corectopia and iridic atrophy, with the formation of holes in the quadrant opposite the direction of the pupillary displacement. Gonioscopic examination showed a prominent Schwalbe's line over 360°, and iris processes were visible from 7 to 11 o'clock. The ocular pressure in this eye was 40 mmHg with topical therapy. The ocular fundus showed a small pale optic disc with a large staphyloma, lacquer cracks, and haemorrhagic dots in the posterior pole.
The left eye was microphthalmic, and external examination showed a marked band keratopathy and a complete cataract that prevented gonioscopic and ocular fundus examinations. Echography showed a complete retinal detachment with proliferative vitreoretinopathy.
Non-ocular abnormalities were characterised by a typical facial configuration with hypertelorism, flat- 
Proband
Retinal detachment in Axenfeld-Riegersyndrome tening of the mid-face, a thin upper lip with a long philtrum, and a receding chin. In addition there were a submucose palate, microdontia, anodontia, and an abnormal configuration of the teeth, which had a conical aspect. In this patient too the umbilicus was very prominent. CASE 3 A woman 37 years old, mother of cases 1 and 2, is now completely blind as a result of bilateral retinal detachment. External examination of both eyes showed a dense band keratopathy with a complete cataract. The characteristic changes of the cornea, angle chamber, and iris were not visible owing to the cataract and corneal opacity. The ocular pressure was 10 mmHg in the right eye and 6 mmHg in the left eye. Her visual acuity, before bilateral retinal detachment, had been very poor with -5 sph in both eyes. In addition from the age of 12 she had suffered from bilateral glaucoma. Fifteen years before being seen she had had her first retinal detachment in the right eye. The patient thought this had a traumatic origin. The detachment was considered inoperable. The retinal detachment in her left eye had occurred seven years earlier and was non-traumatic. After two operations, however, the retina was still unattached. This eye is now microphthalmic, with corneal leukoma and cataract. The ecographic examination confirmed retinal detachment in both eyes, with proliferative vitreoretinopathy.
Non-ocular lesions in this patient were cleft palate, typical facial configuration, anodontia, and complete absence of finger nails and toe nails from birth.
Her other son and the daughter had no ocular or non-ocular abnormalities, and all the other members of the family examined were completely normal (Fig.  4) . No consanguinity was present in the family tree.
Discussion
The occurrence of iris strands in addition to a prominent Schwalbe's line has traditionally been called Axenfeld's anomaly. If glaucoma is also present, the condition is known as Axenfeld's syndrome. Rieger'" reported some cases with similar anterior segment anomalies but with additional changes, such as microcornea, corectopia, and atrophy and hole formation in the iris, and also some non-ocular abnormalities, especially of the teeth and facial bones. Rieger recognised that this disorder probably had an autosomal mode of inheritance.
Subsequently some authors5 6 reported numerous patients with different combinations of the typical features of both the Axenfeld and the Rieger syndromes, even within the same family trees. The occurrence of the different lesions and also the serious nature of the ocular and non-ocular anomalies varied considerably among members of the same pedigrees.7-" For this reason some authors now prefer to consider these two conditions within a single diagnostic category indicated by the general term Axenfeld-Rieger syndrome. 12 This interesting defect is relatively rare. Many hypotheses3'1213 have been proposed for its pathogenesis on the assumption that the lesions have a common developmental origin during embryonic life. All the embryologic hypotheses are based on the observation that the syndrome has been reported as involving only the anterior segment of the eye. Now in contrast we report here three cases from one family that in addition to the characteristic ocular and nonocular signs, including anomalies of the anterior segment of the eye, also show serious impairment in the posterior segment, with retinal detachment (in one case bilateral) and in one case a giant retinal tear. In our opinion the retinal detachment in our patients is not related only to the high myopia present. In fact the young age at which it occurred and the family history suggest a hereditary origin for the detachment.
Other authors""'8 have described an association between the Rieger anomaly and certain developmental disorders. However, it is important to note that the developmental disorders were in non-ocular organs. The Axenfeld-Rieger syndrome comprises a range of ocular and non-ocular development disorders which may occur differently within the same family tree, and all the syndromes characterised by an association between ocular and non-ocular abnormalities caused by an arrest of development of some embryonic cells are not always so clear-cut as the traditional classifications would imply.'9 It is possible that failure in the development of embryonic cells and consequent alteration of their interactions with adjacent tissue may lead to the ocular and non-ocular anomalies of the Axenfeld-Rieger syndrome and may also generate posterior segment disorders, which perhaps are the cause of retinal detachment in our young patients.
